The aim of this paper is to study the impact of oil price fluctuations on the stock markets and the interest rates from oil importing and oil exporting countries. To this end, Vector Autoregressive (VAR) models are estimated and pairwise Granger Causality tests are performed to the stationary series in order to analyse the short-term relationships among the variables. Also, the Johansen approach for multiple equations is carried out in order to test for cointegration among the series. Finally, the existence of cointegration set the estimation of Vector Error-Correction Models (VECMs) to investigate the long-term links between the financial variables and the oil prices. The major findings of this paper include: first, the interaction between the oil prices and the stock markets is much stronger than with the interest rates in the short and in the long-run. Second, the impact on oil importing countries is more significant than on oil exporting countries. Finally, it might be possible that the fluctuations in oil prices have different effects on developed and developing countries.
Introduction
Oil is one of the most important sources of energy in the world at present. On the other hand, equities are priced depending upon the market valuation according to the firms' performances and based on the expected profits. In other words, equity prices are the estimation of the profitability expected from an organization. Thus, since oil might represent a significant input in the companies' production processes (directly or indirectly) boosting the production costs (when the price increases) and therefore decreasing the profits, oil price risks might be also priced in the stock markets. Hence, there may be an important influence from oil shocks on the stock market that allows the forecast of equity prices, due to the fact that, even if oil is a significant input or an output in the organization, changes in its price will affect profits. Therefore, decreases and increases in oil prices may be used to predict increases and decreases in equity prices.
Despite the fact that, based on previous research, oil price changes seem to affect equity prices in a negative manner, a deeper analysis should be done as regard the different impacts on oil exporting and on oil importing countries. In the OPEC countries and in other oil exporter countries the effect of increases in oil prices should be positive, whereas for the oil importing countries the impact should be negative.
On the other hand, the interest rates are defined as the price of money, and so they are determined by the supply and demand for money. Thus, since the interest rates are the price borrowers have to pay to the lenders when asking for a credit, changes in the interest rates have a major influence on the corporate profits, affecting the price of equities. The interest rates are also used to discount future values to find their present value. Therefore, it was considered important to include the rates of interest into our analysis, since the equity prices are mainly determined by the excepted cash flow stream and the discount rates. of 31 countries that are divided in two main groups: oil importing and oil exporting countries, some of which are members of the Organization of the Petroleum Exporting Countries (OPEC). The frequency of the data is monthly and the sample period covers 21 years starting in January 1988 and finishing in December 2008. We excluded from the analysis the years after the word economic crisis after 2008 in order to avoid the consequences of the crisis in our results. At the end, it is expected to find differences in the impact from oil price fluctuations on oil importing countries and on oil exporting countries. More specifically, it is expected to find a negative and more significant influence on the oil importers and a positive and weaker effect on the oil exporters. Also it is possible that the results will show a stronger relationship between the oil prices and the stock markets than the link that might exist among the interest rates and the oil prices.
The rest of the paper is organized as follows: section 2 contains a literature review of some of the most relevant studies related to the topic. Section 3 presents the data and the empirical methodology utilized. Section 4 discusses the empirical results, while section 5 concludes.
Literature Review
There are many researchers that have studied the impact of oil price fluctuations on the economy. Hamilton (1983) argues that increases in oil prices are a contributing factor in almost every US recession in the post World War II period and prior to 1972 and Mork (1989) extended these results, providing evidence of asymmetric effects of oil price shifts on the economy, namely a strongly negative effect of oil price increases and no significant effect of oil price decreases. However, there are relatively few papers that analysed the effect of oil shocks on the stock market.
Some of the former studies concluded that rises in oil prices have a negative impact on real stock returns (e.g. Jones & Kaul, 1996; Sadorsky, 1999 , Garefalakis et al., 2011 . On the other hand, Huang et al. (1996) , found that there is no correlation between oil futures returns and stock market returns in the US. But, there is evidence that oil prices influence the stock prices of different sectors (Sawyer & Nandha, 2006; Sadorsky, 2001; El-Sharif et al., 2005; Nandha & Faff, 2008; Henriques & Sadorsky, 2008) .
Furthermore, oil shocks seem to be priced in stock markets as it might represent a significant input or output of the company. Apparently, when oil is a direct or indirect input in the organizations' production process, there is a negative effect of oil price increases since they boost the production costs. Nonetheless, when oil is an output of the organization, its price increments seem to have a positive effect on stock returns, due to profit increases (c.f. Faff & Brailsford, 1999; Boyer & Filion, 2007; Cameron & Schnusenberg, 2009 ).
In the same way, oil price fluctuations seem to have different impacts on the oil importing and oil exporting countries' stock market. Many papers have been focused on studying the influence of oil price movements on oil importer stock markets. Both the studies by Sadorsky (1999) and Cobo-Reyes and Pérez Quirós (2005) , concluded that increases in oil prices have a negative effect on the S&P 500 stock index. Odusami (2009) showed that returns on crude oil futures have a negative impact on the US stock market returns. Similar results provide Faff and Brailsford (1999) for Australia, Papapetrou (2001) and Hondroyiannis and Papapetrou (2001) for Greeceas well as Huang & Guo (2008) for Japan. But Cong et al. (2008) documented that oil price shocks have not a statistically significant impact on the stock market indices in China, with the exception of the manufacturing index and some oil companies. On the other hand, analyses that take into account oil exporting countries include those by Bjømland (2008) who found that stock returns in Norway respond positively to oil price shocks, by Hayo and Kutan (2005) that argued that oil price fluctuations destabilize the Russian stock market, by Onour (2007) showing that oil price changes have long-term effects on the stock market returns of the Gulf Cooperation Council (GCC) countries and by that indicate a direct link between the equity index and the oil prices only for the Saudi Arabian stock market in a study focusing on the stock markets of the GCC countries, excluding Qatar. Other researchers included both, oil importing and oil exporting countries, in their studies. Jones & Kaul (1996) demonstrate that oil price movements have a negative impact on real stock returns in the US, Canada, Japan, and the UK during the post-war period. Later, Park & Ratti (2008) documented that oil price shocks have a negative statistically significant impact on real stock returns for the US and ten European countries. Also, Hammoudeh & Li (2005) concluded that increases in oil prices lead the stock returns of Mexico and Norway, both oil exporting countries, and the US oil-sensitive industry, but decreases the US transportation industry stock returns. Most recently, Apergis & Miller (2009) , in their investigation of the influence of structural oil-market shocks on stock prices in a sample of eight countries, including both oil importing and oil exporting countries, exposed that oil-market structural shocks hardly explain stock market return changes. Note: the numbers in bold denote that the series are stationary at the 5% level of significance. Thecritical values of -2.88, -3.45 and -1.94 for the intercept, trend and intercept and none respectively, were taken from Fuller (1976) . The lag lengths were based on the Sch warz Information Criterion.
(*)Became stationary after taking second differences.
Examining the symmetric effect of the impact of oil price changes on the stock market, Nandha & Faff (2008) state that the impact of oil price movements on equity prices is symmetric, Cong et al. (2008) concluded that there was no statistical evidence to support the asymmetric effect of oil price changes on stock returns for Chinese oil companies, though little evidence of asymmetric effects for oil importing European countries was found by Park & Ratti (2008) . Additionally, according to Guidi et al. (2006) the UK and the US have asymmetric reactions to OPEC policy decisions during conflict periods and non-conflict periods; nonetheless, Odusami (2009) reported a not significant impact on the US stock market from OPEC meetings.
With regard to the long-run relationship between oil price shocks and the stock market, and Lescaroux & Mignon (2008) argued that there is a long-run relationship between oil prices and the stock market and Miller & Ratti (2009) state the same for specific time intervals. When it comes to the relationship between oil price volatility and the stock market, Huang et al.(1996) confirmed a link between oil futures volatility and stock market volatility, Huang et al. (2005) found evidence of the effect that oil price volatility has on stock returns for Canada, Malik and Hammoudeh (2007) reported the Bahrain, Kuwait and Saudi Arabia equity markets receive volatility from the oil market and Aloui and Jammazi (2009) showed the significant role that oil price increases play in determining the volatility of real returns. On the other hand, the influence of oil price volatility found to be insignificant for stock markets of all GCC counties (Onour, 2007) , and China (Cong et al., 2008) .
The Data and Methodology

The Data Set
The data used in this study include monthly time series for 31 countries over the 20 years period from January 1988 to December 2008. The set of countries include both oil importing and oil exporting countries, some of which are members of the Organization of the Petroleum Exporting Countries (OPEC). The criteria used to classify the countries in oil importing and oil exporting, was based on the Energy Information Administration website data for 2008. Analytically the sample included 18 oil importing countries (Australia, Belgium, China, Finland, France, Germany, Greece, India, Italy, Japan, Korea, the Netherlands, Singapore, Spain, Thailand, Turkey, the United Kingdom, the United States) and 13 oil exporting countries from which 5 are members of OPEC (Kuwait, Nigeria, Saudi Arabia, Qatar, Venezuela) and the rest of them are: Brazil, Canada, Kazakhstan, Malaysia, Mexico, Norway, Oman, Russia. The data series do not extend beyond 2008 as the financial crisis and its different consequences in the various countries could affect the results. Although the study of the relation
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Three variables (stock market, interest rates and oil prices) were used to carry out the present analysis. As a proxy for the stock market, the Morgan Stanley Capital International Index (MSCI) in US dollars, proposed by Hammoudeh and Li (2005) , was applied. Different proxies were employed for the interest rates due to issues in the availability of the data. The Treasury Bill Rate was used for most of the countries with the exception of Finland, Korea, the Netherlands, Norway, Thailand, and Venezuela where the long-term Government Bond Yield was applied; China, India, Oman, and Qatar where the Discount Rate was implemented; and finally the Deposit Rate for Saudi Arabia. In the case of the oil price the Petroleum: Average Crude Price expressed in US dollar per Barrel was found to be the most suitable for the purposes of this study. All the above data were acquired from DataStream.
The average crude oil price was sourced from the International Monetary Fund (IMF) International Financial Statistics (IFS) data via the Economic and Social Data Service (ESDS) website. It is also worth noting that there are some observations missing for the time series of some countries, especially in the case of the developing countries.
In order to examine the behaviour of the data a descriptive statistics analysis was carried out. From the results presented in Table 1 , we see that on average China has the lowest MSCI index (US$ 47.69) whereas Japan has the highest (US$ 2,789.34). Interestingly, the countries do not seem to follow a specific pattern as regard the MSCI index. The analysis of the median value supports this conclusion, as the minimum median of the MSCI index of US$ 13.63 is found for China and the maximum MSCI index of US$ 6,691.25 is found for Mexico. However, China records the lowest standard deviation at US$ 27.48 whereas Mexico records the highest at US$ 1,589.18. Regarding the shape of the distributions of the MSCI indices, Kazakhstan displays the most negative coefficient of skewness (-0.7788) which implies a left-skewed distribution, by contrast, most of the countries display a right-skewed distribution being Brazil the country with the most positive coefficient of skewness (2.2374). Moreover, half of the countries have a kurtosis less than three, meaning that the distribution of the data is flat and spread out (platykurtic), whereas the peakedness of the distribution of the data of the other countries is high and thin (leptokurtic). In the case of the correlations with the oil prices, it can be seen that, with the exception of Saudi Arabia which displays a weak negative correlation (-0.21), all the MSCI indices are positively correlated with the oil prices. Furthermore, Korea, Canada, China, Thailand, Finland, and Brazil present a relatively strong positive relationship with the oil prices (over 0.80), whereas the remaining countries report a weak to moderate positive correlation.
Regarding interest rates, Japan presents the lowest median (0.37%) and average percentage (1.28%), whereas Turkey presents the highest (50.14% and 51.26% respectively). It is also important to note that the highest average rates, medians, maximums and standard deviations are reported by developing countries, such as Nigeria, Mexico, Brazil, Venezuela, Kazakhstan, Russia, and as mention before Turkey; whereas the lowest correspond to Japan and Singapore (developed countries). On the other hand, Japan as well as Turkey, display the minimum monthly rates of the sample period. In addition, regarding the degree of asymmetry of the interest rates distributions, only six countries can be said are skewed to the left and the remaining are positively skewed. With respect to the peakedness of the distributions, most of the countries present a platykurtic distribution.
In the case of the oil prices, the results suggest that the average monthly price of the sample period was US$ 30.70 per Barrel with quite a high standard deviation of US$ 22.88. During the 21 years period the commodity reached a peak of US$ 132.55 and dropped to US$ 10.41. The distribution of the data of this time series has a high and thin shape and is positively skewed.
Methodology
In studying the impact of oil price shocks on stock market returns, the Vector Autoregressive (VAR) model has been widely used. Such are the cases of Sadorsky (1999) , Papapetrou (2001) , Maghyereh (2004) , Bjømland (2008) , Park and Ratti (2008) , Henriques and Sadorsky (2008) , Lescaroux and Mignon (2008) , and Cong et al. (2008) among others. Some of which also apply Causality tests in order to define the relationship among the variables.
In this empirical analysis VAR models were performed in order to study the behaviour of the oil prices and capture its relationships with the stock markets and the interest rates. According to Sims (1980) , all variables can be treated as endogenous if there is simultaneity among them. Thus, since in this case the links between the oil prices with the stock markets and the interest rates are not clear, te variables should be treated symmetrically. Therefore, the following VAR models were created:
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where the time series of the oil prices (OIL) are affected by past values (12 lags) of the stock market indices (P) and of the interest rates (IR) respectively, and, simultaneously, the time series of each stock market index and the interest rate from each country are affected by past values (12 lags) of the oil prices.
In order to test for the significance of the coefficients of the estimated VAR models, statistical inference is normally used. For the effects of this study such inference was carried out by applying the standard Granger Causality tests (Granger, 1969) . However, due to the fact that it is required for the variables to be stationary before testing for causality, the Augmented Dickey-Fuller (ADF) test for unit roots was performed. Since the Granger test results show only short-run relationships among the variables, we then proceed with cointegration tests and the estimation of Vector Error-Correction Models (VECM) in order to further examine the long-run behaviour of the variables. For the cointegration tests we use the Johansen method applying the Pantula Principle in order to choose the appropriate model.
The VECM has the advantage to combine the short-run and the long-run properties. Thus, when the variables are found to be cointegrated the relationship among them is expressed as a VECM in the following way:
Where β j , γ j and θ j are the short-run effects; π is the feedback effect; and the long-run response is implied in ecm i,t , which was estimated by long run equilibrium relationship.
Then redundant variable coefficient tests of the lagged independent variables and of the cointegrating equation term were necessary in order to define their ability to cause and predict the dependent variable in the long run. Since these tests are equivalent to that of the pairwise Granger Causality performed in the levels, we call them long-run Granger causality tests.
Empirical Results
The main focus of the present investigation is to examine the impact of oil price fluctuations on the stock markets and the interest rates in all the countries under study. The VAR models estimated to be used in the analysis included the three variables (oil prices, stock markets and interest rates). Before proceeding with the pairwise Granger Causality tests, it was necessary to first determine the order of integration of each variable from each country by applying the ADF Test for Unit Roots. And subsequently, make them stationary by calculating the first or second differences, as required.
The ADF test for unit roots was carried out for the three variables and for each country analysed in the present study. The tests were performed in levels and first differences, and in the three different forms (intercept, trend and intercept, and none). The lag lengths chosen for the procedure were selected using the Schwarz Information Criterion. The null hypothesis for the ADF Test for Unit Roots is that the variable has a unit root, in other words the series is non-stationary, against the alternative that the series is stationary. The critical values used in the analysis were taken from Fuller (1976) and are as follows: -2.88, -3.45 and -1.94 for the intercept, trend and intercept and none respectively, all of them at the 5% level of significance. Table 2 presents the results of the ADF test for unit roots for all the variables and for the three alternative models.
The results indicate that the interest rates from Brazil, Kazakhstan, and Mexico are stationary at levels for the three different models. In addition, the interest rates from Singapore and Venezuela reject the null hypothesis of non-stationarity at the 5% level of significance for the cases of intercept and trend and intercept. Furthermore, Korea and Norway seem to be stationary at the levels in the cases of trend and intercept and none, respectively. The interest rates from the rest of the countries and the models were found to be stationary after first-differencing them, with the exception of Qatar and Russia which became stationary after taking second differences in the cases of intercept and trend and intercept for Qatar and trend and intercept for Russia.
The results shown in Table 2 also suggest that first-differencing the stock market series from most of the countries, removes the non-stationary component. Only in the case of Norway the stock market series is stationary at levels for all the alternative models. Nonetheless, the stock market from Venezuela also presents www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 8, No. 18; 2013 stationarity at levels but just for the intercept model. The exception is Oman whose stock market series became stationary only after taking second differences. The ADF tests also indicate that the oil price series is stationary when the variable is defined in levels for the trend and intercept model, but the intercept and none models contain unit roots. Hence, the latter cases become stationary after taking first differences, meaning that they are integrated of other one, I(1). For this series second differences were not required.
As it was expected the results are not fundamentally different from the results presented by other papers. Given the importance of using stationary variables to carry out the VAR analysis, the following step was to calculate the first differences where series containing a unit root were found. However, for simplicity and in order to achieve homogeneity among the variables from the different countries, first differences were taken for all the series due to the fact that for most countries the variables had a unit root. Hence, from this step the following series were generated: ΔOIL t , ΔP i,t , and ΔIR i,t . Once the series were stationary, we were able to apply the pairwise Granger Causality tests to describe the dynamic of the variables in the short-run. More specifically, the tests were carried out in order to define the short-term links between the oil prices and each financial variable from the 31 countries under study. For the end of this analysis, 12 were the number of lags included in the procedure. To evaluate the null hypothesis of no causality we compare the F-statistics with the F-critical values at the 10% significance level.
The results are presented in Table 3 . From these results it can be seen that in the case of the links between oil prices and interest rates there is no bi-directional causality for any country. Nevertheless, for the Netherlands, the UK and the US, the direction of the causality runs from the oil prices to the interest rates, meaning that past values from the oil prices might cause the interest rates from those oil importing countries. On the other hand, for Germany, Oman and Saudi Arabia the null hypothesis of no causality was rejected at the 10% level of significance when the direction of the causality was running from the interest rates to the oil prices. So in this case the past values of the interest rates are said to predict the performance of the oil prices. For the rest of the countries the null hypothesis could not be rejected, therefore it was concluded that for those countries the variables are independent.
With regards to the relationship between the oil prices and the different stock markets, the results reported in Table 3 show that many are the cases where a bi-directional feedback is present. Such are the cases of Australia, Belgium, Brazil, Canada, France, Germany, Greece, India, Korea, Mexico, Norway, Singapore, Spain, Turkey and the UK, where the oil prices are explained by the past movements of the stock market indices, and vice versa. By contrast, in Kuwait the direction of the causality runs only from the stock market to the oil prices, meaning that the lagged terms of the stock market may be statistically different from zero when estimating the oil prices. In the case of the Netherlands, Nigeria, Oman, Qatar, Russia, and the US, it can be said the oil prices can be used to predict the values of the stock market indices from those countries, most of them oil exporting countries. For Saudi Arabia and Kazakhstan, the links between the oil prices and the stock markets could not be determined due to the fact that there was not enough data to perform the test (only 37 observations for each stock market index). The remaining countries do not show any causality among the variables making them independent. In general, we don't seem to find a strong impact of the oil prices on the interest rates, neither of the interest rates on the oil prices in the short-run. Nonetheless, as regard the short-term interaction between the oil prices and the stock markets, many are the cases of bi-directional feedback, most of them in oil importing countries, few of them in oil exporting countries, but none of them in OPEC countries. Similar results were found by Lescaroux and Mignon (2008) who argued that there was no causality between oil prices and share prices in the OPEC countries, but a strong influence of oil price movements on share prices on the short-run for the oil exporting countries as well as for some oil importing countries. On the other hand, Jones and Kaul (1996) , in their analysis of the reaction of international stock markets to oil price shocks, reported that oil prices Granger-precede stock returns for Canada, Japan and the US, but not for the UK. As regard the interest rates, Henriques and Sadorsky (2008) expressed that lagged interest rates have some statistically significant impact on current oil prices at the 5% significance level, but the oil prices do not have a Granger causal impact on interest rates.
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International Journal of Business and Management Vol. 8, No. 18; 2013 As it was explained before, in order to study the long-run relationship among the variables, it was necessary to conduct Cointegration Tests and estimate VECMs. Since for simplicity and homogeneity among the countries it was assumed that all the series were integrated of the same order (I(1)), it was possible to proceed with the cointegration tests allowing us to detect the interactions between the variables and avoiding the problems of spurious regressions. In the case of the Johansen approach for multiple equations the null hypothesis based on the trace statistic is that the number of cointegrating vectors is equal to or less than r. Thus, if the first time the null hypothesis could not be rejected was when r was equal to or higher that one, then the country was considered to present cointegration among the series.
The results of the Johansen Cointegration Tests for the three variables are presented in Table 4 . It is clear that most countries do not show cointegration among the variables, in other words the first time the null hypothesis could not be rejected was when the number of cointegrating vectors was still equal to zero. Therefore, the analysis stopped at this point and for these countries it was concluded that there are no long-run links among the series. By contrast, for the cases of Australia, China, India, Nigeria and Turkey the results suggested showed evidence of failure to reject the null hypothesis when the number of cointegrating vectors was equal to or higher than one, showing stationary cointegrating relationships. Moreover, Australia, China, India and Turkey have one cointegrating vector and the Model 2 was the one that suggested that the trace statistic was smaller than the 5% critical value. Whereas for Nigeria, the non-rejection of the null hypothesis occurred in the Model 3 and when the number of cointegrating vectors were two. This latter country confirms the theory that when there are more than two variables in the model, it might be more than one cointegrating vector.
The final step was to estimate the VECM equations for the countries that presented cointegrating links, and check for the significance of the coefficients for each variable. For each country we first regressed the interest rates to the cointegrating equation (ECM) term(s) and the 12 lagged terms of the interest rates, oil prices and stock markets (all the variables in first differences). Then the oil prices were taken as the dependent variable and finally the stock markets were defined as the predicted variable. The results are shown in Tables 5, 6 , 7, 8 and 9.
In the case of Australia (see Table 5 ), the ECM term resulted significant at the 10% significance level for the interest rate and the stock market equations, indicating that both of them were adjusted with a lag. For the latter, the oil prices were also significant, suggesting that their changes will have an immediate positive impact on the Australian stock market. However, for the oil prices estimation, none of the variables rejected the null hypothesis (β=0), meaning that there are neither short-run nor long-run effects on the oil price series when the series fluctuate.
Regarding China (see Table 6 ), only in the case of the stock market, all the redundant variables rejected the null hypothesis at the 10% significance level. Therefore, it seems that the disequilibrium in the Chinese stock market is adjusted within one month and that the interest rate and the oil prices have a negative short-run effect on the stock market. Whereas, for the interest rate and the oil prices the ECM terms and the independent variables were insignificant.
Turning to India (see Table 7 ), for the interest rate ECM specification none of the redundant variables rejected the null hypothesis of non-causality, suggesting neither short-run nor long-run effects on the interest rate from India. Meanwhile for the oil prices regression the ECM term and the stock market rejected the null hypothesis. This means that almost 37% of the discrepancy between the short-term and the long-term of the oil prices are corrected within a month and that the fluctuations in the stock market have a statistically significant positive impact on the oil prices in the short-run. Similarly, for the stock market estimation only the interest rate was not significant. In this case, it can be said that the disequilibrium in the stock market was corrected with a lag, and the oil prices have an immediate and negative influence on the stock market from India.
Regarding Turkey (see Table 8 ), all the redundant variables and the ECM term were significant in estimating the interest rate. This indicates that about 33% of the discrepancy between the long-term and the short-term interest rate are corrected within one month. Furthermore, changes in the oil prices and in the Turkish stock market affected the interest rate positively and negatively, respectively, in the short-run. Whereas for the oil prices and the stock market equations, only the stock market for the former and the interest rate for the latter can be said that cause the dependent variable in the short-term (for both cases the coefficients are negative).
Finally, the interest rate and the stock market from Nigeria (see Table 9 ) were not affected by the redundant variables, implying that neither there are short-run effects nor the series have the tendency to restore the equilibrium. On the other hand, in the case of the oil prices the ECM terms and the interest rate rejected the null hypothesis of non-causality. Meaning that first, the measure of the long-run disequilibrium is significant, and second, in the short-term the interest rate from Nigeria does cause the oil prices with a positive coefficient.
International Journal of Business and Management Vol. 8, No. 18; 2013 Note: the numbers in bold denote that the series reject the null hypothesis at the 10% level of significance. The F-Critical value sused to compare the F-Statistics were calculated in EViews 6.12 were the number of lags included in the procedure. The numbers in parentheses are the p-values.
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Summary and Conclusions
The aim of this study was to analyse the influence of the oil price movements on the stock markets and the interest rates from 31 countries, including oil importing, oil exporting countries (including countries members of OPEC). To this end, the first step was to define the order of integration of the data series involved in the process by conducting the ADF test for unit roots. The results showed that, as it is common for economic variables, the series were integrated of order one (I(1)) for most countries. Then pairwise Granger Causality tests were conducted with the stationary series, in order to assess the degree of interaction between the variables. From the results we could conclude that the relationship between the oil prices and the interest rates seems very weak in the short-runand just few countries in the sample (6 out of the 31 countries) presented an interaction among these variables. The past values of the oil prices might be used to predict the interest rates only from three countries, namely the Netherlands, the UK and the US (all of them oil importing countries). Similarly, only the interest rates from Germany (oil importing country), Oman and Saudi Arabia (oil exporting countries) can be said that affect the performance of the oil prices. On the other hand, the short-term interaction between the oil prices and the stock markets seems to be much stronger with bi-directional feedbacks present in 15 out of the 31 countries in the sample (almost half of the countries). It has to be mentioned that most of these countries (11) are oil importing countries. Furthermore, six were the cases where only the oil prices were proved to cause the stock markets (four of these countries are oil exporters) and .in one case (oil exporter -OPEC member country) the causality runs from the stock market to the oil prices. Overall, just a few countries (9 out of the 31-less than one third of the countries) demonstrate to have independency among the variables.
It is interesting to note that, first of all, more are the cases where the oil prices can predict the financial variables than those where the financial variables can cause the oil prices. Secondly, fluctuations in the oil prices seem to affect more oil importing countries than oil exporting countries. And thirdly, the oil prices are affected by more oil importing financial variables, than by oil exporting financial series. In turn, Lescaroux and Mignon (2008) also reported differences in the influence of oil prices on share prices in the short-run, indicating that the impact was strong for oil exporting and oil importing countries but insignificant for the OPEC countries.
In order to study the long-run relationship between the series, we run the Johansen Cointegration tests. Most of the countries did not present any long-term link among the financial variables and the oil prices with the exception of Australia, China, India, and Turkey (4 out of the 18 oil importing countries in the sample), and Nigeria (the only one from the 13 oil exporting countries in the sample that is also an OPEC country). Finally, from the VECM estimations it is worth noting that in the cases of Australia and China, the movements in the financial markets do not affect the behaviour of the oil prices in the short-run, nor the ECM term seems to adjust the discrepancies between the short-term and the long-term. Furthermore, in Turkey just the stock market has an immediate impact on the oil prices. Only in India the disequilibrium in the oil prices were corrected within one month and the stock markets can be used for the prediction of oil prices' performance in the short-run.
Regarding the interest rates, China and India did not show any significance in the variables implying that there are no short-run neither long-run effects on the interest rates from those countries. In the case of Australia, only ECM term was found significant suggesting the correction of the discrepancy. Nevertheless, the oil prices and the stock market seem to affect the interest rate fluctuations from Turkey and the disequilibrium seems to be adjusted with a lag. On the other hand, Australia, China, India and Turkey showed significance in some of the variables included in the stock markets equations. For instance, the stock markets from Australia, China and India are adjusted within one month. With the exception of Turkey, the oil prices have an important short-term impact on the stock markets from the countries mentioned before. Moreover, the Chinese and the Turkish interest rates have an immediate influence on the stock market indices from those countries. Interestingly, Nigeria was the only oil exporting country that showed cointegrating links between the series. At the same time it was the only country, from the entire set, that presented two cointegrating vectors. In addition, the African nation, in contrast to the previous cases, just reported significance in the oil prices estimation, where the disequilibrium is measured by the ECM terms and the interest rate influenced the behaviour of the dependent variable in a positive way.
We can conclude that the impact of the financial variables on the oil prices is weaker than the influence the oil prices have on the financial series, especially on the stock markets. Only in the case of Nigeria the interest rate affects the oil price movements, whereas the stock markets from Turkey as well as from India have an impact on the oil prices, indicating that the link between the stock markets and the oil prices is stronger than the one existing between the interest rates and the oil prices. Furthermore, the impact of the oil prices on the stock markets was positive in Australia (developed country) but negative in China and India (developing countries). The influence of the interest rates on the stock markets was always negative whereas the influence of the stock www.ccsenet.org/ijbm
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Summarising, we can state that according to our results, the oil prices interact with the stock markets in a stronger manner than with the interest rates in the short as well as in the long-run. Furthermore, the significance of this impact is higher on oil importing countries than on oil exporting countries. Finally, the fluctuations in oil prices might present different effects among different countries and a possible explanation for this can be the degree of development of the countries.
